Stra13 and Sharp-1, the non-grouchy regulators of development and disease.
Stra13 and Sharp-1 are transcriptional repressors that share domain structure similarity with members of the basic helix-loop-helix-Orange subfamily. In contrast to other members that include Hes and Hey proteins, transcriptional repression mediated by Stra13 and Sharp-1 does not involve recruitment of the corepressor Groucho. Both proteins undergo sumoylation at evolutionarily conserved sites, and this posttranslational modification serves as a platform for association with chromatin-modifying enzymes including histone deacetylases and histone methyltransferases. In addition to being widely expressed during embryonic development and in adult tissues, the expression of both genes is induced by a number of stimuli. Loss-of-function and gain-of-function studies have demonstrated their function in cellular differentiation and regeneration, in regulation of circadian rhythms, immune homeostasis, and metabolism. Given their diverse physiological functions in several tissues, it is not surprising that deregulated expression of Stra13 and Sharp-1 is apparent in human pathologies. Here, we review our current understanding of their cellular functions that suggest a requirement in maintenance of tissue homeostasis.